Evidence for modulation of GABAergic neurotransmission by nicotine.
Bath-application of nicotine (800 microM) to mouse hippocampal slices resulted in an increase in the amplitude of the population spike and the appearance of multiple population spikes in the CA1 pyramidal cell layer. Similar effects were observed after perfusion of the GABAA antagonist bicuculline methiodide (2 microM) and the glutamate decarboxylase inhibitor L-C-allylglycine (4 mM). These apparently excitatory effects of nicotine (800 microM) could be reversed by bath-application of gamma-aminobutyric acid (GABA; 400 microM), as well as by the GABA uptake inhibitor nipecotic acid (5 mM) and the benzodiazepine flurazepam (4 microM). Nicotine did not alter binding of [3H]GABA or [3H]flunitrazepam to whole brain plasma membranes. The results are consistent with the hypothesis that the electrophysiological effects of nicotine on CA1 pyramidal cell excitability is mediated by disruption of GABAergic transmission.